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Description 



.0 hav. ,he propeny o. being ,om .nder a Jligh, ,o,ce o'e else oMeaZ) ' 

Conventional sheets or films formed of poly-elhviene and DQS/nrnnJii«« 
resistance, gas-barr-er propeny and ease of tear r/sy cpenabN'yT ' " '° 

Japanese Laid-Open Patent Publication No. 25024/1 c=5 disclose an , • . 

material a polymer obtained by hydrogenating a ringield polym^^^^^^^ '^TT^ " ' 

or its derivative and 0 to 50 mole % of units of noLnene orTs derivm^^^^^ 

Japanese Laid-Open Patent Publication No. 16=703/1 935 discloses fl"r=,nH^^ , 
cosity. measured .n decalin at 135 of 0 5 to lO rit/n tin '^'^'^'^^f ® ^ copolymer having an intrinsic v.s* 

the following formula ^ ° composed of ethylene and a compound r epresented by 



20 




Wherein R, and R, are iden.ica, or dine.en, and each represents a hydrogen a,o... an alKy, grocp or a halogen 

The mole ratio of ethylene to the above compound beinq from lO QO to Qn-ir^ -.ko . . . 

Tiainly constituting structural units of the following formula ' °' formula 



atom, 
ma 




^1 ^^2 • 

' Japanese Laid-Open Patent Publication No 22301 3/1053 disrin«.o<: ^ ■ 

formula ^^Jui j/i discloses a polymer of a compound of the following 



55 




or a copolymer of the above compound and ethylene the mole ratio of Pthuic.o= . ,^ 

-ng S5:S ,0 0.00. and ,he co.po.nd o, ,he aU -.a3:,:;Srrrr.nrr,:,;:^^^^^^^^ 




said polymer or copolymer having an intrinsic viscosity measured in mti.nn^ =, 0= < « «^ 

Japanese Laid-Open Patent Publication No. 2.311 Vig' 3 s 3 po.J^^^^ ^' °' ° '° ^0 d.g. 

J M 1/ 1 b-d IS a polymer of a compound of the following formula 
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or a copoVmer oi the compound of the above formula with ethylene iha m^i. • , 




JO 



15 



20 



25 



sard polymer or copolymer having an intrinsic viscosity measured i-, t^i. 

Japanese La.d-Open Pa.ent Publical.on No. ^OSnv'oBB '^^^^^^^ T'''!^ 
pound of the following formula Discloses a random copolymer of ethylene with a com- 





Japanese Laid-Open Patent Publication No. 1E5307/1 °a9 disclose.; r^^nHr. 
and a compound of the following formula o'scioses a random copolymer composed of ethylene 



so 
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None of these patent documents describe sheets or fiim«; nf ih^.^^ ««i 
on gas-barrier propeny. P^'^'^''^ °^ copolymers, and describe anything 

The present invention seeks 10 provide a sheet Of a film hauinoflv^aii- . . 
and ease of tear. ^'^^^'°'2^""^^av'"9««llent elongation resistance, gas-barrier property 

The present invention thus provides a sheet or a film formed of an intimate mixture of: 
(A) at least one cyclo-oiefin polymer selected from ring-opened Doivm*>r« n^riw.w * 

formula (I) y-openeo polymers denved from at least one cyclo-olefin of 




(I) 



wherein n is 0 or a positive integer 

Z>nLT °' ^""^ '^^ Which ,hey are 

ring-opened copolymers derived from the cyclo-olefins of formula n\ hwH,« 
copolymers and addition polymers of the cydo-oiefins of^^n^I ff wUh 1 f °" 

an intrins-c v.scosKy measured -n decalin at 1 25-C oTo 0 to 1 0 dr/nr^' T ^^'^"'^ '^^'"^ 

yo-C: and '° ^° ^"^9 and a softening temperature of st least 

(B) at least one crosslinked polymer selected from Ml a fievisio ^« i 

Olefin, and a cyclo-ole.in o, (o'm.la (I), wh,=h ™ ifn ma Le 31^' "T,^'^'"^^'^^'-^. ^'P^- 

in component (A) and >^h,ch has an in rinsi- v,scos»v m..r?.H h f °' * """^ 

Uansi„on .empe/a.ure ol no, more -han S"" Sp^sor ol^^'s^^^^ If h^' '° ^"'^ ^'^^ 

al leas, alpha-olelins and having a glas IranJ^ on^«mn?=.T^ alpha-olehn copolymers formed Irom 

copolymers formed from a, ,eas, -wo'alpL oL, n^a ^a Z o,^"': ° "°' ™" 

.empera,u,e o, noi more ,han O'C. (.) aroma . v ny hyi '"L^^^^^^^^^^^ ^"^ "'""^ ' ^'^^ 

o- hydrogena„on produCs .hereo, having a glass an '^"'^ °' ""^'^mers 

copolymers formed from isoDu.ylene and f.ex cCm^/Z^d T """"^ 

» copolymers formed from isobuiylene and conjugaied dienes. 

The above sheei or film has exeelleni elonoalion resislance oa? harrio, n 

The above shee.s or „.ms have e«e„en, gas-barrier :ro"ere:r=:dTr;r 'permeabil,.y of 
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gases such as oxygen and carbon dioxide gas than conveniional films 

Accordmgty. by using the sheet or film of this invention a< a na^L, ■ . ■ , . 
(or a longer perbd ol lime Packaging mater.al..foods. lor example, can be stored 

deformed on, to a limited extent unli.e~on^^ ^iT:::!: '"'"'''T 

Furthermore, the sheet or film of this invention n^^^r.^^^^^^^^ 
material, the package can be easi, opened '''' °' ^^^^ ^ Packag.g 

The sheet or film obtained from the cycio-olefin polymer in arr-nrrt=nr« wi.h ■ 
described. po^mer in accordance with this invention will now be further 



IS 



20 



25 



30 



cvclO'Olefins 

The cycto-olefin polymer constttutinc the sheet or film of th<> - 
derived from the cyclo-olefins of formula (1). ring open ercoormrH h f f ^-9^Pened polymers 
hydrogenation products of said polymers o copc^yrr^and add^Z^^ ^y^'^'^'^f-^ 'ormula (I), 

ethylene. ^ copolymers, and addition polymers of the cycloKJlefins of formula {1} with 

These cyclo-olefin polymers may be used singly or in combination 

In formula (I). Ri to R'2. independently from each other represent a hvdrnno„ ^ . 

carbon group. The halogen atom may be. lor example. nuorln:~ e b iT^^^^^^^^^ ^ 
The hydrocarbon groups may include alkyl groups aikenvl oroun^ rZZT^ 

and alkylaryt groups. ^ ^ ^'^''P^' '^y^'oa'kyl groups, aryl groups, aralkyi groups. 

The alkyl groups may be linear or branched, and preferably have ^ to 20 carbon atoms 

o. an^CX^rr^ar ^^^^^^^^^^^^ .e .e,e.., „ 

alkyiaryl groups are groups ol formula 3'°"^- ^^^mples of preferred aryl and 




so 



wherein p is 0 or an inteoer c( at least ■ nrelerablv 0 i or ^ ^ 
independently represents hydro'qen a hab.an'pn If. ' ^ ^"""^ ' °' ' ^^^^ °f ^^'^ 

drocarbon group " ' ' ^^^'^^ ^"P^^^*^ hydrocarbon group o r an aromatic hy- 

Twoof R9andRi2 panicularlyadptninq R9 and RIO nrsn^^nim? 
they are bonded, form a monocyc. c o pclycyL c roup wh' h LTI. h'T' 

or polycyclic group are ^ ^ ^ Examples of the monocyclic 
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:0':a^- 



(0 




20 




0, polycyCic group whi=. .ay irlclu'e ^'bcn ^ a "dR" or S^lT^.s ^ ' '"k'^'' ^ 
a,o.s ,0 wh.. ,hey are bon^eO. .n al.yli.ene group! ar, . is S or a po^iUve ^meg^r ' ' 

are ireZ R^rRCerr ~ ' ^""^ ^ '^^ '= ^ 

hyarogln air' ruch^af' °' '""^ '"'"^ '° ^'""^^ -^"^ ^^'^^ °' 'o a- 



Cn = 0) 



and 




Cm=l) 



50 



55 




.c^rt^rrrra* ^^^^^^^ - 

esler group. oy n lo h may be substituted by a substituent such as an 

cyclo-olefins of formula (II) 
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10 




(II) 



20 



Wherein ,o R^. ru ,o R2s and m are as defined above and 0 or i 
are preferred. Formula (,|) corresponds to formula (I) in wh.ch n's O Jn^ S . oin 

eacn other to form a monocyclic or polycyclic group ' ^""^ ^"'^ ^ ' ^'^^ ^re bonded .o 

A group of cyclo-olefins of formula (Il-a) 



25 



■J5 



50 




(Il-a) 



wherein Ri to R^ Rn ri2 R3itnp39 r^ „ ^ ^ 
'orm a direct bond or an a.y.enegrouo having; c'^on'toms' " ^^^-^ 

Formula (U-a, corresponds to Formula (I) in^hTch n old or '°-^'a (-)■ 

the aryl group of the alkylaryl group. n is □ and R or R^o correspond to groups exemplified above as 

Examples of the cyclo-oiefins of formula (1} include 

bicyclo[2.2.1]hepl-2.ene derivatives 
tetracyclo[4.4.ai".l'-'0].3-dodecene derivatives 

^^exacyc!o[5.6.i.i3.6,iio.n,o2.7,o9.Kj.4heptadecene derivatives 
ociacyclo(3.3.0.l29 i<-7.iiM8.in.,G03.8 o^za?.. dl'ln h ' . 

Pentacyclo(5.6.U-.0^^0-^]..-hexadecenedllS^ 
neptacyclo-s-eicosene derivatives. 
heptacyclo-5-heneicosene derivatives 
tncycto[4.3.0.l2-sj.3-decene derivatives 
lricyclo[4.3.o.i2.S|.3.undecene derivatives 
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pemacyclo[6.5.l.l36 02-7.09-i3]-4-penta-decene derivatives, 
pentacyclopentadecadiene derivatives. 

pentacycIo[4.7.0.l".oa.i3i9.i2]-3-penta-decene derivatives 

heptacyclo[7.8.0.l3.6o2.7iio.,7.on..6.ii2.,5j.4.eicosenede/ivative5 and 
nonacyclo[9j0.1J^.703AO^^o.oi2^iji3.2o.oi4.9i,s.i8j.5.pe^l3,^3,^^^^ 

.ikvi'ltJ" Tfr'^ °' '''' °' ^-present a linear or branched C,-C,o 

a ky g oup. a cycbhexyt group or an op.,cnally substituted phenyl group; or either or R'O. together with either R" 

^ b t ut ^ .J r ''^ '° ^'^^ '^^y ^^t-^hed. a monocyclic or polycyclic hydrccaLn group, cpilonally 

substnuted by a CyC, alky! group and conta.nmg from 5 to 20 carbon atoms in the cyclic system 

Specific Examples of cyclo-oiefins of formula (I) are given below. 
(1) bicvclo[2.2,nhept-2-ene derivatives such as 





^3 




bicyclo[2,2,l]hept-2- 
ene 



6-methyabicyclo [2 , 2,1] 
hept-2-ene 



CH 

3 5,6-dimethylbicyclo- 
[2,2,1) hept-2-ene 



l-niethylbicyclo- 
t2 ,2 ,1] hept-2-ene 



6-ethylbicyclo- 
12,2,1] hept-2-ene 



6-n-butylbicyclo- 
t2,2 ,1] hept-2-ene 



6-isobutylbicyclo- 
12 ,2 ,13 hept-2-ene 



7-methy Ibicyclo 1 2 , 2 , 1 J ■ 
hept-2-ene 
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(2) letracyclof 4.4.0. 1 ^ s. 1 7-^0l-3-dodecene derivatives such as 




20 



2S 
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tetracyclor4,4,0,l^'^a^'^°l 
3-dodecene 



5 ,10-dimethyltetracyclo- 
[4.4,Oa^'^,l'''^°3-3- 
dodecene 
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CH, CHt 

I J ■* 2,10-diraethyltetracyclo- 



00 



CH3 





CH3 CH3 







dodecane 



11 rl2-dimethyltetracyclo- 

f4,4,0a2'^a^'^°3-3- 
dodecane 



2 ,7,9-triInethyltetracyclo- 
[4,4,0,l2'^,l'''^0)-3- 
dodecene 



9-ethyl-2 r 7-dimethyltetra- 

cyclo[4, 4,0,1^'^, 1^'^°]- 
3-dodecene 



9-isobutyl-2 ,7-dimethyl- 
tetracyclo[4,4,0 ,1^'^, 
1 ' ]-3-dodecene 



CK^ ^ '12-triraethyltetra- 

cyclo[4, 4,0,1^'^, 1'^'^°]- 
3-dodecene 



CH3 CH3 

2^5 5-ethyl-ll,i2-dimethyl- 
tetracyclo{4 ,4 ,0 ,1^'^ , 
1 ' J-3-dodecene 

CH3 CH3 

CH3 9-isobutyl-lia2-dimethyl- 



Ik/J CH3 l^'^°]-3-dodecene 



-CH2CH tetracyclol4,4 ,0 ,1^'^, 
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5,8,9aO-tetramethyl- 
tetracyclot4,4,0,l2'5 
■i7,10, - . 

J "J-aodecene 

S-methyltetracyclo- 
dodecene 

8-ethyItetracyclo- 



8-propyltetracyclo- 

f4,4,0a^'S,l^'^0j-3- 
dodecene 

8-hexyltetracyclo- 
[4,4,0a^'5a^'^°)-3- 



8-stearyltetracyclo- 
t4,4,0,l2'^l7a0j_3_ 

dodecene 

8,9-diiiiethyltetra- 

cyclol4,4,o,l^'^,l'^'^°] 
3-dodecene 

8-inethyI-9-ethyltetrd- 

cycior4,4,o,i^'5a^'^°j 

_ _ 3-dodecene 

8-chlorotetracyclo- 
f4,4,0a2'5^^7a03.3_ 
^- aoaecene 

6-bronotetracyclo- 
dodecene 

8-fluocotetracyclo- 

^4,4,0,l2'^l'^'iO]_3_ 
dodecene 
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CI 





15 



CH3 

CH-CH 



8,9-dichlorotetracyclo- 
I4,4,0a2'5,i7a0j_3_ 

dodecene 

8-cycIohexyltetracyclo- 
dodecene 

8-isobutyltetracyclo- 

t4,4,0,l^'^l^'10]-3- 
dodecene 




4H9 




HCH- 



8-butyltetracyclo- 
dodecene 

8-ethylidenetetracyclo- 
dodecene 




.CH3 

CHCH^ 



8-ethylidene-9-methyltet 

cyclof4, 4,0,1^'^, 1'^'-^°]- 
3-dodecene 



ra- 



35 




C2H3 



HCH. 



8-ethylidene-9-ethyltetra- 

cyclo[4,4,0a^'^a^'-^°]- 
3 -dodecene 



•IS 



50 




CHCH- 




HCH. 



8-ethylidene-9-isopropyl- 
tetracyclo(4 ,4 ,0 ,1^'^ 
i J-3-dodecene 

8-ethyIidene-9-butyltetra- 

cyclof4, 4,0,1^'^, 1*^'-^°]- 
3-dodecene 




CHCH2CH3 



B-n-propylidenetetra- 

cyclo[4, 4,0,1^'^, 1"^'-^°]- 
3-dodecene 
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CH- 



C2H3 



^CHCH2CH3 



CH(CH3)2 



CHCH2CH3 



8-n-propyiidene-9-n»ethyl 
tetracyclol4,4,0a2'^ 

J-3-dodecene 

8-n-propyiidene-9-ethyl- 
tetracyclo[4,4,0a^'^ 
J-J-dodecene 

8-n-propyiidene-9-iso- 
P^°Py^t^tacyclo[4,4,0,l2. 
^ ' ^~3-dodecene 



CHCH2CH3 



8-n-propyliaene-9-butyl- 
tetracyclol4,4,oa2'5, 

J-3-dodecene 



C-CH, 
t J 



8-i 



isopropylidene-tetra- 
cyclo[4,4,0,l2'5^^7,lo 
3-dodecene 



8-isopropyiidene-9-methyl. 
tetracyclof4,4,0,l2'5^ 

J-J-dodecene 



-ce. 



CH- 



8-isopropylidene-9-ethyl- 
^^tracyclo[4,4,0,l^'^, 
^ ' ^~3-dodec 



ene 



-CH, 



CH- 



8-isopropyiidene-9-iso- 

P5opyltetracyclo[4,4,0, 
l"^'^ ,7,10. ^ , 



in 
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I J 



8-isopropylidene-9-butyl- 
tetracyclof4,4,0a2'^ 



(3) he«acvcWo .6. 1 1 3.e. , ,,..3 p^.^ n9.»,...K....... ^ ,^ 



such as 




hexacyclore, 6,1,1^'^, 
decene 



ll0,13 2,7 9,14, , , 

'0 1-4-hepta- 




12-nethyihexacyclor6,6, 
1,13.6^,10.13 ,2,7 „9,14j. 

4-heDtadf*ron£. 





2«5 



?«3 
CH^CH 



12-ethylhexacyclot6,6, 
I,l3'6,il0,13^g2,7^(,9,14,. 

4-heptadecene 



l2-isobutylhexacyclot6,6, 
4-heptadecene 




CH- 



^3 -"3 



1.6ao-trimethyl-i2-iso- 

^?^y\h^^^^y=io[6,6a,i^'^ 

^ '0 ]-4-hepta- 



decen« 



as 




octacyclo(8,B,0,l^'^ l^'*' 
llla8^,13,16^„3,8^„12,17;_ 

S-docosene 
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CH3 15- 



^ ' ^~5-docosene 




20 



i5-ethtyloctacyclo[8,8,o, 
'12 l'7 ''^"'''°03 

^ ]-5-docosene 

^''^^^^^^^^^^2^^^^ such as 

0 ' ^-4-hexadecene 






1'3-diraethylpentacyclo- 
hexadecene ^"^^ 



t 

t 




l^e-dirnethylpentacyclo- 
3ecene 



hexadr ' 



CH3 CH3 




i5,16-din.ethylpentacyclo- 



hexadecer- '° ' '^^'^^I-^- 



derivaiivp^ such as 




heptacyclor8,7,0a^'^l^'^. 



icosene 




1 )i >i yr^ ^^''iTo3°8''oi^°"r5'''''' 



heneicos 



ene 
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CH 





'-cyclor4,3,oa^'B^.3_^^^^^^ 



f3) iricvclof4 4 n la.Sj.-; 



rival ives such as 



55 




CH- 




:0 




0 



Pentadec 



ene 



CH3 CH 




decene J ~4-Den^;»- 



Penta- 



EP 0 384 694 B1 



CH3 




I 

CH^ 



I ' jraethylpen tacyclo (6,5, 
decene ' J-4-penta- 



P3 5^3 14,15-di 




l4a5-dxmethylpentacyclof6,5, 
aecene ' ^-^-penta- 



(10) diene comnounHg such as 




pentacyclot6,5aa^'^,o2'7 
J-4,l0-pentadecadiene 



(n)oeniacvclor47ni2.5na.t3..iP,.^^,^, 




s such as 



Pentacyclot4,7,0,l^'^,0^'^3 
J-3-pentadecene 




CH 



3 "^ethyl-substituted penta- 

cycioU,7,o,l^'^ 
-I- J-3-pentadecene 

(12) heptacvclof? a n i3.s n2.7 ^lo.i? 011.15 usisi a „ 

heptacyclo[7,8,0,l^'^ O^'^ 
110^7^^11,16^^12,15 ' 
. eicosene 




CH3 CH3 




dimethyl-substituted hepta 
cyclo[7,8,0a-^'^ O^'^ t10,17 
12,15, / . 
rJ. J -4-eicosene 



17 
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J-5-pentacosene 




Other examples include: 





2-ene ^""^^ ,2 ,1 j hept- 

5-niethyl-5_^v 



Clo- 



?0 



th. 
5.; 
1,. 

He 

1.. 

dr. 

"'^ 1.: 
2-. 
5,1 
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1 f 4-methano-l ^^ a ^ 




4 ^5 ^6 



1 r4-niethano-l ,4,4a ^, m m 
hexahydroanth^acen^''^^'^^- 



20 




12,2,13-hept-2-ene, and 



5-(anthracenyl)-bicycio- 
'2.2,l]-hept-2-ene. 



naphthalene '^'Sa-octahydronaphihaiene. 2-hexv) \ . , :--'*°'^^^>'=^^°'^3Phthalene. 2-propvl- 

12 3 4 1.11^.' ^■^'^^^-l-^-S.S-dimethanc-i 2 3 4 4p : . -^'°^°-^'4-5.B-d.memano-1,2 3 4 4a 5 3 J'T 

£X£!22!efrnPol«!ier 

The cyclo-olef,n polype, consLluiing ihe sheet o, l,ln ,n ,hi. 
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The ring-opened polymers or copolymers n ^\ n.r- ^, 

other, and ring-opned ==^1,° oM H ' ■^'-'-''^^'^^^^''^^T^a sTe 'i'" ^' °' '"fj '^9-°Pe"ed po.- 
cyclol2.3. 1]hep, 2.e„e). ' ° ' '^'^.^.^a.S.a.ea^c ahy,'on1p£^^^ "^'^ 

THe.,op.4c^ZTrr-~ 

these are believed to assume the follow^g structure. 
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2S 




^ing-opened polymerizati 



on 
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ol forrnula (I) including formula (II) and (ll-a) ' P"'^"""^ »' e>hylene wi,h tf,e cycloolefins 

In Iho addition polymers, ethylene is usort in = o-o'enns 

.0 75mo,eV..andt.eU-olerinT:sS oSr^^^^^^ 
mole %. Specilicallyjn the cyc^lenn/elhylene ^Z^^n pof^^^^^^^^^^^ 

m,n,um compound ,n a hydrocarbon med.um ~'"P°''"<' ^"■i a halosen-containing organoalu 

P...2n\tS:'^r'''°'' ^"^"^ — - example, in .apanese LaidOpen Pa.. 

It IS bei.eved that in the cyclo-ofefin/ ethyione addition n., 

.onoed to ,he re.rr.ng .,ts ...eV^oretZT!^— '1=^3;'^"'= 




(!•) 



v>^herein Ri ,o and n are as def.ned aoove 

a...h:pr:zi:,:~^^^^^^^^^^^ 

o. -ormule ,1, copolymerized therewnh such ,ha, tne Cer^ies^ ^^'^ ^ c-'-er than the cycia o , n 
The other alpha-ole(,n is linear or p.-an=hed =xamoret^M.! ? '°^ 

"adect," ' ---^y^1 -P-It -h exen? e": ^^-^"8 3 to 20 carPon 

rr.~^^^^^^ exampie. cyCo.tene. cyclopenlene cy- 

•"w^lCa^^ar:-^^^^^^^^^^ 

bonds rema.n,ng .nused ,n the add„ion POly^er^^^ 't^pt;;:: °' '"""'^ '^^ do.hle 

By the above addition and hydrogenation the cvclo-oleL/»,h f ^ '° weatheraPiliiy. 

has - «d.e value o. no, more ,han\ oeneially n-^^more t usually 

I hese cyclo-olelm polymers are generally amorohous nrir ^' P'^'^^a^ly 0 05 to 5 dl/o 

good transparency specifically these cyclore'nTCers^^^^^^^^^^^ 

o lett L" " '° ^"'"^""^ ° '° ' esoe^ ly pre t rab^ot™^; ^."'actome,ro 

Olefin poymers are measured by a differeniial scanning calorimeter DSC^ ' ""'"^ ° 'V^to" 

These cyclo-olefin polymers are also characterized bv halTnn = i ! ""^'""^ ""'""^ ^^'V are not obsen-ed 
soltening temperature ,TMA,. They have a glass trans' ■o?,:mperatl f,''" '^S) 
C. and a softening temperature of usually a, least 70 -C. Sbiy 70 to^. /r'° '° ^^"^'^"^ '° '» 2'° 

aoiy 70 to 250 "C. especially SO to 250 'C. further 
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preferably 90 lo 230 'C. most prelerablv 1 00 lo 200 T tk. , , 

position ,er,pera,u,e o. 350 ,o «o -c. mos,^ 370 .o < J'c '"'>""^'' 9»""«"y ^-ve a r,eat decor.. 

. o..r;3t::^^^-:^.-^------"'--^^^ 

° .c. . a.a ,e,ra..e i.e. .ea.re. 

P0.ymcrs are subs.ar,„a>ly amorphous. ,hey have a haze Fas™ 010^3 " cyclo^,e,ir 
morethaniO%. " °'003) of usually noi more than 20 % generallynoi 

I he film or sheel Of ihe invention is formed from an in'imo,^^- , , ^ 
lor examp. a po,.er altoy. The other poly Jr^^™^^^ 

They are rubber eompcnen.s in wh.ch a cross.in.e. structure is lorrhe. selec.e. Iror. ,o ,5, : 
( 1 ) flexible copolymers of ethylene, another alpha^olef.n and ths , .■ 

J.scos„y measured in aeca„n a, , 35 -C. o, O.OUo ,0 d g and a "ra'^'t " """"" "'^-^ ^'^^ ^ 
2) amorphous or low-cystalline alpha-olefin copolymers fo"lT" ,T le.-nperaiure of not more than 0 "C 
iransmon temperature of not more than 0 -C. ^' ^Ipha-olefins and havinc a glass 

(3) alpna-olefin/diene copolymers formed from ai , . u 

having a glass trans.t.on tem'perature of no, more Ih'n o"c ' " ""'"9-«<' and 

(4) aromatic vinyl hydrocarbon/conjuoaied diene ranrinm orK, . 

^-.^9 a glass Irans.tion temperature-of not ^3,^^ " ^y^-9ena,ion prod.cts thereof 

(5) flexible polymers formed Irom isobutylene and fioyihi^ , 

' -obu.ylene and conjugated 

oleftns are prelerably alpha-olefins havtng 3 to 20 cloh a ol '- ""^ aipha-olehn. The a^ a 

■ -hexadecene. , -octadecene and 1 -eicosene ' ' ' ' -dodecene. 1 -lelradecene 

^^f:l:i^:::::;^:-:^:::::r' - --'---'^ne may used besides me above 

--^rt^r:^^^^^^^^^^ - -ecurr,ng un,ts oer.ved f.om ethytene 

^om the alpha-olefn are generally contained in a pTc '.^n ^ 2 ,:?o mnl" '° "' '""""^S =^-i 

olef,n are generally conta.ned ,n a proponton ol 2 to 2o mj^e 1 o,f,° T 1° ' '""'""^ cycto- 

Unlike the above cyclo-olefin Doivm»rt ,r u. Preferably 2 to 1 5 mole %. 

-an 0 -C, prelerably n^t mor^'tTr"' t^^^s^os't^ ' ' '^^^ °' "o, more 

S. preferably O.OS to 7 d.g. The flexible polymers (I Zr^r^l? """'""^ ^ =5 -C. of 0.0, to ,0 dU 
Of 0 ,o ,0 %. preferably 0 to 7 especially preferaLy O rs I "'""'^'^ ^"^^^ dWractome." 

a^^Or^:^::: - - -^^^^ co...s . me,hods described, for e^: 

27l30=/is=o. 272216/19=5. and 252405/1 9=7. '==^0=/!^==, I20=l=/i955. n59l2/1955. 115315/1995. 

12) Abha -olefin cQoniumore 

-s."Vt'::r:,r ^^Ces^oir Carr - — -^olymers o. a, 

P'opylene/alpha-olefin copolymers "P^'^-^rs are ethylene/alpha-olelm copolymers and 

and mixtures o. these. Among them. alpha.ofef,nTh"av.; 3 c o car^o I ' ' ' 

In the eihylene/alpha-olelin copolymers the mole ratio n m ' "P^'^Hy Preferred, 

-..s de,.ed Irom alpha-olefin is prel/rabfy ad,uTe 1° o ^i^^^^^^^^ ^'^^'^"^ '—9 

oUhealpha-olefin, The above mole ratio isprelerably from .r^st^r:^^^^^^^^^^^ 
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alpha-olefin has 4 or more carbon atoms, the above mole ratio is preferably from 50 50 to ^5 5 

As the atpha-olefins constrtut,ng the propylene/alpha-olefin copolymers, alpha^lefins ha"ving 4 to 20 carbon a'c-s 

are generally used. Specific examples are Lbutene. 4.methy|.i-pemene. l^exene. 1-octene. l<Jecene and m.xiur^^s 

ol these. Alpha-oiefins having 4 to 10 carbon atoms are especially preferred 

in the above propylene/atpha^:tefin copolymers, the mole ratio of the recurring units derived from prcoylene !o the 

recurring units dern/ed from the alpha-olefins is preferably from 50:50 to 95:5 although it may vary depending ,-on 

the type of the alpha-olefin, 7 / h ^ ^^un 



(2) Aloha -olgfin/diene cooolvmers 



Ethylene/alpha-olefin/diens copolymer rubbers and propytene/alpha-olefin/diene copolymer ruboers are us-- 
the alpha-olefin diene ccpoiymers (3) used as the flexible polymers. 

Alpha-otefins constituting such copolymer rubbers usually have 3 to 20 carbon atoms (4 to 20 carbon atoms in the 
case 01 the propylene/alpha-olef.n). Examples include propylene. 1 -butene. 1 -pentene. 4-methy!-i -pentene i -h:>x-na 
1 -ociene. 1 -decene and mixtures of these. Of these, alpha^lefins having 3 to 10 carbon atoms are esoecially sr-;--d' 

examples of the dienes constituting these copolymer rubbers include aliphatic non-coniuga-ed ciones s' '"'as 
l.4.hexadiene. i.6-octadiene. 2.methyM.5-hexadiene. S-methyl-i.5-heptadiene and 7-meihyl-i 5-cc:a'diene"v-'ic 
non-con,ugated dienes such as cyclohexadiene. dicyclopentadiene. methyltetrahydroincene. 5-vinylnorbcrr,:^ne 
D-ethyl.dene.2-norbomene. S-methylene-2-nofbomene. 5-isopropylidene-2-norbomene and 6-chioromethyl-5-is-ro^ 
penyl-2.norbornene; and 2,3-d..sopropyl.dene-5-ncrbornene. 2-eihylidene-3HSopropyl.deneo-norbomene and 2o-o- 
penyl-2.2-norbornad!ene. ■ 

In the eihylene/alpha-olefin/diene copolymer rubbers, the mole ratio of the recurring units derived from e-hv'-ne 
to the recurring units derived from alpha-olefin is preferably from 40:60 to S0:l0 in general althougn .1 may var'- 
pending upon the type ol the alpha-olefin. x r 

The content of the recumng units derived from the diene in these copolymer rubbers is u'suatly i '0 20 nol= % 
preferably 2 to 15 mole %. ^ ' 

(•!.) Aromatic vinyl hvdr ocarbon-coniuaated disns-ivoe flexible copolvmers 

Aromatic Vinyl hydrocarbon/conjugated diene random copolymers or block ccpoiymers or hydrogenat.on prcc.-s 
of these ccpoiymers are used as the aromatic vinyl hydrogen/conjugated diene flexible copolymers used as th» fl^x-l- 
polymers. - - .» _ 

Specific examples incluide styrene/buiadiene block copolymer rubber, styrene/butadiene/styrene block cooolym^r 
rubber, styrene/isoprene block copolymer rubber, styrene/isoprene/styrene block cooolymer rubber hydrogenated sty- 
rsne/butadiene/styrene block copolymer rubber, hydrogenaied styrene/isoprene/styrene block coDOiyrr^er rucbe' =4 
styrene/butadiene random copolymer rubber " 

in these copolymer rubbers, the moie ratio ol the recurring units derived from the aromatic v.nyl hydrccarzcr. to 
the recurring units derived from the conjugated diene is usually from 10:90 to 70:30. The hydfogenated cooolyrr^r 
or Wholly ^°P°'y^er rubbers obtained by hydrogenating the double bonds remaining .n the copolymar rubbers partly 

(5) Flexible polymers or ccDolvmers compri s inQ isobutvlene or isobulvlene and a coniucsted diene 

^ Specific examples of the flexible polymer or copolymer (5) are polyisobutylene rubber, polyisoorene rubber zoro- 
Uiadiene ruboer and iscbulylens/isoprene copolymer rubber ' 

The flexible copolymers (2) to (5) have nearly the same properties as the cycloolef.n polymers (1) Usually th-y 
have an intnnsjc viscosity, measured ,n decalin at 1 35 'C. of O.Oi to 1 0 d^g. preferably 0.03 to 7 dl/g. a glass trans:t.on 
temperature ( 1 g) of not more than 0 'C. preferably not more than -10 'C. especially preferably not more than -20 'C 
and a c^stallinity measured by X-ray diflractometry of usually 0 to 10 %. preferably 0 to 7 %. and especially preferably 

These flexible polymers (i) to (5) are used after a crosslinked structure is formed in them They m.ay be blended 
whh he cycio-olefin polymer (1). Alternatively after they are blended with the cyclo-olefin polymer a crosslinked 
structure m_ay be formed. The cyclo-olefm polymer is generally present in an amount 0! 5 to 150 pahs by weignt. 
preferably 0 to lOO pans by we.ght, especially preferably 10 to 80 parts by weight, as the total amount of the flexible 
polymers (1) to (5). per 100 pahs by weight ol the cyclo<>lefin addition polymer. By meeting these blending ratio re- 
quirement, polymer alloys having impact strength, rigidity, heat distortion temperature, and hardness in a well-balanced 
combination can be obtained. 

Prelerably the polymer alloys have a melt flow index {MFR under the conditions of ASTW-D1233) ol 0. i to lOO. 
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ToformacrossltnkedslruciureasabQvp n 

.0 m cossnnKhg po,ymori«,ion include urKeron^'™« "k'"' =>' P-^i^^" use- 

oclane, (c) hydroperox,cles such as t-buM u^,d^^[,^lT 

2,o-d,(>.bu,y,pe,cxy,hexane and ^5.Jin.e,hy ,'2 s'd^ ^ ^ - peroxide. Z.S-d J^^y . 

me nex.ble polymer comb.ned. "''9^'- P2"= by weigh, ol ,he cycbolefin !esil. 3" J 



- - J — ^7Wiw-\jicM(i resi 

°y incorporating the above-descrihori fi^^vihi^ 

various add„.es .ay be incCa^e'dtn atro:,:S"" " °' 

i'^cs 01 .he (co)pplyniers. ,he cycloolelin/eihylene addten n ™9-°P«"e<^ (=o)Polymers, ,he hydrpgenatio-, 
clher pcyrners descr.bed above ,0 ,orn, ,he ,i,. aCsheefonhe'rlZon'"' °' ^"'^--s^and 

Addilives 



='=xystea,a,e: a.d polyhydric a,coho, alipha,ira i"es,»rs uc, arof '"^ caLumf 2 ^ . 

ae y,hr.mol ™nos,ea,a,e. pen,aery,hri,o, dis.eara.e and pen"aL,hn on d,s,ea,a,e pen- 

n comb.nanon. A comb,na„on of le,fakis-(me,hy,ene a.^sTrtlTn ? ^"^l- ™V ''^ ei.her singLr 
sieara,e and glycer.n monos.eara.e may be aTan lllT'^"'''-'-''''°'y'>'^^^^^^^^ 
examples cl ihe organic or inorganic Tillers include silica d atom,- 

un, o pum,ce Powder, pum.ce balloons. alu.^.niuml^^yJott^ m^^^^^^^ <^'««-- -^9- 

ads aTc '' "T" banum'su° mra asbT carbon- 

^"""^""""^"anlonne g,aoh,>e alum,;' S'^s (,bers, glass flakes glass 

.==r, carb,de fibers, polyethylene libers, polypropy ene ftoer's T""' ^"1"=^-. Soron „bers s , 

' cyclo-olelin res.n and Ihe other components mav bp m ^ . I 

ponents may be simultaneously mixed ''^ '""'"^ ?or example, all ol ihe con 
The 1,1m 0, Sheet ol ,h,s invenfon will further be described below. 



Produclinn nl Ihe she»l n, film 



so 



my oe,erm,ned by consioenng Its applicat.onThe she t o, f'm on " °' " may b 

or D,ax,ally stretched. °' °< '"e ■nvent.on may be unstreichec or mon-axially 

, -=ry:^.:^:3;:;:;^:.^^^ 

temperature above ihe giass trans.i.ton lemperaiure The 3^,,.^^,''° "'"'""9 ^" ""stretched sheet 0, film at a 

desired propen.es such as strength. The method oTswe'ch no ml k '"'™'"" P™''^"^ considering me 

stretching method^ 3 lente, stretching method or an in,;:,, on meZd °' '""^"^ ""^ ^^'-^^^ « ' 

po;f:^erpr:rd=ra~ 

0^ ..im hav,.ng a thickness o, CCS ,0 S mm. The resulti^n: u^^c^^ e^r r^^^r = ^"^^ 
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stretched. In ihe tatter case, the unsireiched film or sheet is heated lo a temperature higher than the glass transition 
temperature of the polyblend forming the sheet or film, prelerably 0 to 60 'C, especially preferably 10 to 40 'C higher 
than the glass transition temperature. Then, the heated sheet or film is stretched consecutively in the longitudinal 
direction and the transverse direction, or simuttaneousty in both directions, for example, at a stretch ralio of 2 to 50 
preferably 3 to 30. to give a biaxially stretched film or sheet. 

The sheet or film ol this invention so obtained has especially superior gas-barrier propery. elongation resistance 
and ease of teanng. The sheet or film ol this invention has good transparency and surface properties. Tne film or sheet 
of this invention further has good heat-sealability. 

The sheet or film ol this invention also has excellent chemical resistance. When, for example, it is immersed for 
about 24 hours in sulfuric acid, aqueous ammonia, acetone and ethyl acetate, discoloration cracking, deformation, or 
dissolution do not appreciably occur. 

The sheet or film of this invention has excellent properties and is suitable for use as a packaging material, partic- 
ularly for foods. 

Since the sheet or film of this invention is composed of, for example, the cyclonalefin polymers (1 -a). (1 -b) and (2), 
It has excellent gas-barrier property and elongation resistance. When it are used as a container, a packaging n-iaterial. 
or as a shielding material, it can permit sufficient storage of an article to be packed. 

Furthermore, the sheet or filmol this invention can be easily torn. Therefore, a packing material or a tape produced 
from the sheet or film of the invention can be easily opened or broken by hand. 

The following Examples further illustrate the present invention. 

The various properties ol the sheet or film of the invention can be measured and evaluated by the following methods: 

(1) Melt flow index ((^FR) 

Measured in accordance with ASTM-D1233 at a predetermined temperature (T'C) under a load of 2.15 kg. 

(2) Softening temperature (TMA) 

A Thermomechanical Analyzer made by E. I. du Pont de Nemours & Co. was used, and by the heat distortion 
behavior of a sheet having a thickness of 1 mm, the softening temperature was measured. A quartz needle was placec 
on the sheet, and a load ol 49 g was applied. The sheet was heated at a rale of 5 'C/min.. and the terTiperalure at 
which the needle penetrated lo sheet to a depth of 0.535 mm was measured, and defined as TMA. 

(3) Glass transition temperature 

Measured by DSC-20 made by SEIKO Electronics Industry Co., Ltd.Tg was measured at a temperature elevating 
rate of 10 'C/min. 

(4) Haze 

Measured in accordance with ASTM-D1003. 
{5) Gloss 

Measured in accordance v;ith ASTM-D523. The angle of incidence was 60°. 

(6) Tensile test 

From the product obtained in a working exa.mple. a Dumbetl-shaped test piece v;as prepared in accordance witr 
ASTM type !V. Using this test piece, the tensile test v/as conducted at 23 °C by the meihod ol ASTM-D533. 

(7) Film impact 

A test piece having a size o( 1 00 x 1 00 mm v/as cut out Irom the shaped article. The impact strength v/as measure 
by a film impact tester made by Toyo Seiki. The impact head: diameter 1 inch (2.54 cm). 

(3) Tear strength 

Measured by the Elmendorf method in accordance with JIS Z1702 at 23 'C. 
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(9) Heat-sealability 

Two test pieces having a size oM 20 x 1 20 mm. taken from the shaped article obtained in a working examole were 
super^posed and heat-sea.ed by a heat sealer kept at a predetermined temperature under a pressureTs kg^m^ 
lor 1 second. The heat-sealed test sample was cut in a rectangular shape with a width of 15 cm. and at 23 -C its 
strength was measured ai angle of ISOV The testing speed was 300 mm/min. 

(10) Gas permeability 
Oxvcen gas oermeabilitv 

Measured by an oxygen gas permeability tester (OX-TRAN 100. made by Modem Control Co.. Ltd.). 
Carbon dioxide ass permeabilriv 

Measured by using a carbon dioxide gas permeability tester {Mocon Permatranc-IV type, made by Modem Control 



2Q 



Comparative Example i 

Pellets {3.4 kg) ol a random copolymer of ethylene and 1 .4.S.8-dimethano-1.2.3.4,4a.5.3.Sa-oclahydronaphtha- 



2S 



20 



■iO 



SO 




10 be referred to (ethylene content measured by ^^c-NMR: 62 mole %; MFR measured at 220 35 g/1 0 min intrinsic 

ii^^rTT Tf: ' ' ' --^ 

with 0.6 kg of pellets of ethylene/propyiane random copolymer (ethylene content; SO mole %■ Tq- -54 as a rubber 
component. The mixture was melt kneaded by a twin-screw extruder (PCM 45 made by Ikegai Tekko Co Ltd ) as 
cylinder temperature of 220 'C and pelletized to form pellets. ■> 

A sheet having a th.ckness of 50 m.crometers was prepared from the resulting pellets bv a type T-die shaping 
method by using an extruder having a cylinder diameter of 30 mm. The properties of the sheet' were measured 

The results are shown in Table l. 

Example i 

One kilogram of the pellets obtained in Comparative Example 1 were mixed fully with i g of Perhexvt» 25 B- 
(Nippon Oils and Fats Co.. Ltd.) and 3 g of d.vnylbenzene. The mixture was reacted in the molten state by'a twin- 
screw extruder (cylinder temperature: 230 'C). and pelletized. 

The resulting pellets were formed in;o a sheet having a thickness of 50 micrometers by the sar^e method as in 
Comparative Example 1. and its propenies were measured. The results are shown in Table 1. 

Table i 



Proper.ies 


Comparative example i 


Example 1 


Haze {%} 


B5 




Gloss (%) 


0.5 




Tensile strenoth fmachine/trsnsversel 






Stress ai yield (kg/cm2) 


4B0/350 


500/540 


Stress at break (kg/cm^) 






Elongation at break (%) 


7/20 


24/27 


Modulus {kg/cm2} 


22/22 


-/• 
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Table i (continued) 



Film at impact (kg-cm/cm) 



at 23'C 
at O'C 



lear strength (machmeAransverse) (kg/cm) 



Heat sealability (g/i5 mm width) 



Gas permability {cm3.mm/m2 24 hrs.atm) 



leO'C 
2O0'C 
220' C 



CO, 



Comparative Example 



1300 
900 



Example 1 



1300 
1000 



1.6/1.8 



570 
1170 



1.3/2.0 



soo 

1230 



Claims 



1. A sheet or a film formed of an intimate r 



mixiufe of; 




CI) 



wherein n is 0 or a posiliveimeaer. ants each 01 nMoR'Sinrt.^ ^ . 

ar. aliphatic. aro™,ic or al.cyclic hy.rocaroon group or ,wo ofRCR?")' ' ^='»9- °' 

to Which ihey are bohded, a mor,ocycl,c or polycycl,= IZollZT ' "'"^ ^"""^ 

c.."andR.,or.aha.y.,dehe,roop,ogeL^r„;hre~r^^^^^^ 

ring-opened copolymers derived (rom Ihe cyclo.olef,ns ol for,T,„i= r„ s 

copolymers and addition polymers o. .he Jlo-ole^ns o-t™^ f, ''^^^f "^'"^ "'"^""^ o, said polymers or 
an ,mr,nsc viscosity [n). measured in de=al,n a, , 35-C. oTo 0 /o ro'^ andT' T ^="'"9 
^° C, and " "1 >° '0 aV9 and a softening temperature ot at least 

(3) at least one crosslinked polymer selected Irom ( i ) a (lexible cooolvm.r r 

olefin, and a cyclo-olefin o( formula (I), which eye o-olefm mL h» r ^^''''"^ ^^''^^^ ^'P^-^ 
used in component (A) and which has an intrinsic v^sco rmL? ! °' '^VCloolefin 
and a glass transition temperature ol no. mor» man O-C 2, » k »' °-<» '° '° =^^9. 

ymers formed from a. leas, two alpha-oiefins a'nd havino » iTT ' "'"•'^'y'lalline alpha^ilefm copol- 
(3) alpha-olefin/diene copolymers formed from a, leas" ,1^ ! nh °' ""^ '^'^ "'C 

and having a glass transition temperature o, no. more ,han O'C m'^^ "I' " ^i-^ 
diene random or block copolymers or hydrooenation producu Iherif h ''>'="°=^"'="'"niu9a.ed 
Of not more than 0-C. and (S) flexible polyme'rs lorried ror^iloi rf ^"'"^ ' '^"'P^^a.ure 
•sobutyleneandconiugateddienes '"""'y'^"* and flexible copolymers formed from 
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atoms in the 



3. A sheet or film according to claim i in which the 



CKCo-olefin polymer is derh^ed from a cyclo-olefin of formula {,,) 




CII) 



carbon alorns .o which ,hey are bonded, a monc^?- °c or nnlvf T' °' °' " '°9«*er wi,h the 

1 .s 0 on . and m is 0 or a positive in.eger. ° ^'^ a" alkylidene group; and 

rorra';:r^"°""'=''^"'^""^''^------risde..ed,ro.ac.^^^^^ 




Cll-a) 



wherein p is 0 or an integer of at least 1 and n ar.w 

1 . 2 or 3: each o, R3, „ independen^rr presTn sTydroLe" 'a " ^iairr. 

carbon group or an aroma.ic hydrocarbon group and le ' .„ ^" 9'°"^- ^" ^"Pt^^'^ "yOro- 

a.iacen. carbon a,orne.herdi,ec,,yorv.^anaf.;~;::^^^^^^^ 



A Sheet or a film according 10 any one of claimQ 1 i^/ • ^ ^ 

y e Of Claims 1 to 4 ,n wh.ch the cyclo<>Iefin of formula (I). (II) or (||-, 



■a) is selected 
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from 

bicycIo[2,2,1 |hept-2-ene derivatives, 

tetracyclo[4.4.0,l 2.5 1 7.10]. 3.(jodecene derivatives. 

hexacyclo{6.6.l.l^^1i<^-i3 027 o^-i^H-heptadecene derivatives. 

octacyclo{9.8.0. 1 2.9 ^*.7 1 u .i a j u.ie q^.s, 0i2.i 7|.5.(jocosene derivatives. 

pentacyclo[6.6.i.l^-*,02-'.03 '-*]-4-hexadecene derivatives. 

hepiacyclo-5-eicosene derivatives. 

heptacyclo-5-heneicosene derivatives. 

tricyclo[4, 3.0. 1 2-5].3^ecene derivatives. 

tricyclo(4.3.0. 1 2-S]-3.undecene derivatives, 

pentacycto[6.5.1.'|3 ^02-7,o9 i3]-4-penta-decene derivatives, 

pentacyclopentadecadiene derivatives. 

pentacyclo[4.7.0. 1 2-S,o3-i2. i S '^j-G-penta-decene derivatives. 

heptacyclo[7.8.0. 1 ^ A 0= i lO.iT.o" s. i i2-i5j.4.ejcosene derivatives, and 

nonacycto[9. 1 0. 1 , i4.7,03 f o2 io Oi2-2M i2-20^ q^aa^ 1 1 s.iej.s.pgntacosene derivatives. 

6. A film or sheet according to any one ol the preceding claims which is unstretched. or monoaxially or biaxsaliy 
stretched. 

7. A method of preparing a sheet or film which comprises forming a polymer mixture as defined in any one of claims 
1 to 5 into a sheet or film. 

8. A method according to claim 7 which includes the additional steps of healing the sheet or film to a temperat-jre 
above the glass transition temperature of the polymer and stretching the heated sheet or film. 

Palentanspruche 

1 . Folie Oder Film aus einem innigen Gemisch aus 

(A) mindesiens einem Cyclooleftn-Polymer. ausgewahlt aus ring-geoffneten Polymeren. abgeletlet von min- 
destens einem Cycloolefin der Formel (I) 




in der n 0 Oder eine positive canze Zahl ist und jedes bis R^s unabhangig Wassersioft. Halogen oder eine 
aliphaiische, aromatische oder alicyclische Kohlenwasserstoffgruppe bedeutet oder zwei der Reste R- bis 
R^2 zusammen mil den Kohlenstoffatomen. an die sie gebunden sind. eine monocyclische oder polycyclische 
Gruppe bilden. die eine Doppelbindung enthalten kann, oder R9 und Ri° oder R^^ und Ri2 zusammen mit cen 
Kohlenstoffatomen, an die sie gebunden sind, eine Alkylidengruppe bilden; 

ring-gedftneten Copolymeren, die abgeleitet sind von den Cycloolefinen der Formel (1). hydrierten Produkten cJer 
Polymere oder Copolymere und Additionspotymere der Cyciooleftne der Formel (I) mil Ethylen. wobei das Cycloo- 
lefinpolymer eine Grundviskositai [t\\, gemessen in Decalin bei 1 25'C, von 0,01 bis 1 0 dl/g und eine Erweichungs- 
lemperatur von mindestens 70'C besitzt und 
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se,n tenn w,e/als Sas in der Kocponen.e (A) «rwendL Cvci^? r ' f*"" ^nd^res 
D ca^n be, , 35-C, von 0.0, bis 10 d^g eine G-as o™a~ " f 9^™»en in 

(2 amorphen Oder gering krisiallinen a-Olefin-CopolyS " ? ""'"^ ""i'^'. 

m„ e,ne, G.asube,gangs.en,pe,atur von nich. r.eh, al, S^C (31 a OlffiLn" T"""' ""^ 

deslens zwe, o-Ole(inen und mindestens einem konLoisnin m,n. 
n,ch, men, a.s O'C. ,4, sta.is.ischen Oder 31ockCr "c^'!" ™ f '"^ <^^-^«'9-9s.empe,a,ur von 
,u9,ertem D.en Oder hydrienen Produkien davon r^rt e^e Gl^!^h 

weder R= oder R.o ^„ "^^'^"^ k„. ' ? P^enyl9'"PPe bedeu.e, Oder em- 

e.ne monocydische oder polycyclische KohlenwasserLZooe XTl ""^ 5^"""=^^" 

C,-C,.AIky,gruppe und ea,ha«end 5 bis 20 Kohlens,oSa,ornVin /yelif^^^^^^^^ ''"=^ ^'"^ 

3. ^"''^--'---"-"-•-idasoy.oo.e.po,...,,,,,.,,.,^^ 




(II) 



Ha-^^^reLT,:.,^^^^^^^^^ bis ..3b..ng,g Wassers.o. 

Resie bis R« ^.sammen mi, den Kohlens.oHai^ an 1 ' '"''"""^"'^P* «er 
polyoychsche Gruppe bilden, die eine Doppeibindungnnalifn Z L^' ™no=yelis=he odr 
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wobei p 0 Oder eine ganze Zahl von mindes.ens 1 ist und q und , 0. 1 Oder 2 sind R' bi. =11 „„h =,2 ■ 
Ans?rucnl.2oder3definiensind.,ede5n3'undn=9un2hhanninw= "'s H . undR'2 wie,n 

Alky,engr.ppe r.,, , bis 3 Kph,e.s,3«a,o,,en geb'n den is' ^"^^^ »^er uber eine 

Oder Pi,, nach eine. be, Ansp,0=.e , bis 4, w.be, das CyColerin de, Fc.e, „,, (,„ ode, ,„.a, ausgew..,, 

3icyclo[2.2, 1 ]hept-2-en-Derivaten, 

Tetracycio[4,4.0.l2-5i7.i0).3.codecen-Derivaten 

Hexecyc!o[6.5.1. 13.6 110.13,02.7 09.10, .heoiadecen-Derivaten 
Oc,ycycIo{5aAl2.^ 

Pen.acyclo[o.6,l.l3.e,o2.7,os.i4j.4.hexadecen.Derivaien. 
Hepiacycloo-eicosen-Derivaien, 

Heplacycio-5-heneicosen-Derivaien. 
Tncycio[4, 3.0.1 2.5].3.decen.Derivaien. 
Tricyclo[4.3.0.l2-S]-3-undecen-Derivaten. 

Pentacyclo[6.5,1.V.6o2.7oe-'3]4.pen:8.decen-Dehvaten, 

Pentacyclopentadecadien-Derivaien 

Pentacycto[4.7.ai2.s,oe.^3i9.i2j.3.p,,,3.d3,3^.^^^j^^j^^ 

Heptacycto[7.c.0,l3.eo27iio.7.on.i.,.:2.i5j.,^ 

N3nacyclot9.i0.i.i-.03.a.o^io,oi2...,n.20.oi..9,T,s.ej.5.p,,,^^^^ 

Film Oder Foiie nach einemdervoranQ9hendenAnsprQ-he dienirhi .,oc„^ t,. ^ 

isi. - ^nspru.ne, dre nicht gestreckt oder monoaxial oder btaxiai geireckt 

Veriahren zur Herstellung einer Folie Oder eines Films um(;scconH h^- r 

e.nem der Anspruche 1 bis 5 zu e,ne, Folie oder e^e. ^°'y"='9=™«^« nach 

Vertahien nach Anspruefi 7. umtassend die zusauiiche Slulc des Erhii^pn. c„r ^ 
Ten,pe,a,.obe,Ha,bde,3,asObe,angs,e..pe...desPo,Jsld;t:rd:;Z^^^ 
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Revendications 



1. Feuille ou film forme par un melange intime de : 

(A) au motns un polymere de cvclo-olefine choi«ti r,ar,«; w« 

der^es d'au mens un. cyclo-oll.ine df ro^uiell, """"" 



et 




(I) 



dans laquelle n vaut 0 ou un nombre entier oositif m rh=. 
men, un a.o.e tf.yd.ogene, un a.^e^^ Le 

al,pha,iquB ; ou deux des symboles 4 H-J lormen, ens.mh !T ''>;='"=''^*°"^ ««=V=«q"e. aromanque ou 
rel es. un groupe ^onocycliqu. ou polycyclique quTpeu conL„ w ^""""^'^ i'^ 

R'^ lormen, ensemble un groupe alkylLna avec efa omes de ""^ ' °" " 

K les aiomes de carbone auxquels its soni relies : 

des copolymeres obienus oar ouvenure de euriot =f • 

drogena,i=n desdiis polyneres ou CO ^yn^^ ef d s^^^^"^^^^^^^^^ ^es produils d'hy. 

Methylene, ledil polymere de cyclo-olefine present™ =y=l»-°tennes de (ormule (I) avec 
' 35- C, .lan, de 0.0, . ,0 d/g e, una -^.Xa^rroirri;;^^^^^^^^^^ ^ 

s.r:eru:e^s^:;rn:^:~r^^^^^^^ 

define ulilisee dans ,e co,-.posan, (A, e qui a ur^e v cosT^i: -ii:!' ""^""''^^ °" - 'a eyclo- 

valan, de 0.01 a ,0 dl/g. e, une lempe a,ure de .ranston J ,?J ! ^ """"^ ''^"^ ''^"'^"^ ^ ' 35' C. 
define amo,p..es ou laiblemen, crfs,a,lins form's rZr^"" 'w" °' "'>="V'"-« <<'alpha: 

lempera.ure de irans,„on vureuse d'au plus 0' C (3) hT' I " alpha^lefines e, presentan, une 

mo,ns deux alpha-ole,,nes e, tfau mo,ns un diene con^ ZT"'" ^'P^a-olefine/diene (orrr,es a panir d'au 
^reuse d'au plus 0- C, des copolymeres sequel "oAfaifJ""'":' '^'"P*^'"- >'ansi,ion vi- 
diene conjugue ou leurs produils d'hydrogena.ion presenlant un» ^y^'^arbure v,nyl,que aromaiique/ 

phenyls eventuellement SL-bst.lue : ou ou RiO ave^- Rn 0 0,2 , '''' cyciohexyle, ou un groupe 

auxquels lis sont ret.es. un groupe hydrocarbons po Wiioue IT'"' T''"""' '''' 
groupe alkyle en C,-C, ei componant de 5 a 20 atoS ' bon^^^^^^ eveniueilement subst.tue par un 

tfiomes 09 carbone dans la structure cyclique. 

Feuille ou f,lm conforme a la revendication 1 dans l^nnoi . 1 - 

olefine de lormute (II) ■ ' ^^""^ P^'V^^re de cycio-olefine est derive d'une cyclo- 
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10 



IS 



20 



25 



4S 




(11) 



4. 



liaison ; o. R« e, R.^ ou e, R« Jmen, ensTl 3 Is a,r« T'T"' ""^ ^"""'^ 

FeuillB ou film conlorme i la revendicalion 1 . dans leouel le ooh,n,i™ h 

olSfine repondani 4 la formula suivanie (M-a) : cy=lo-oletine esl derive d'une cyclo- 




(Il-a) 
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■ndependammen. un atome d'hydrogene un a>ome d haloLn. ' ^ ^epresen.e 

Pha,i,ue ou un g.oupe hydrocaL'e alari e a. da^s e." 'Jn^ouir'"''' ^^V^'oc.^^ a.i- 

el R52 esi reli6 a I'atome de carbone adiaceni soil , Puelconque des symboles R". H". R3. 

ponan, de , a 3 atomes de carbone ^"«>emer„. so,, pa, rin,ermediai,e d'un groupe alkylene com- 

' ('70^^:,^^;^^^^^^^^^^^ 

derives de bicyclo[2.2.i)hepl-2-ene. 

derives de tetracyclo[4,4,0.l2.5_i7.iO).3.dodecene 

dern/es dhexacyclo[5. 6, i. i3.6,iio,n. 027.09-^^]-4-heptadecene 
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d^rh/6srfociacycloie.8.0. i^^.i^.r ,,3.teo3^ ^ ^ 

derives de penlacyclo[6. 6. 1. l3-6. 09.^21.4 he^rt" • ^'^'^^^fene. 

derives d-heptacyclo-5-ercosene. H hexacJecene. 

derives d'hepiacyclo-S-heneicosene. 

derives de iricyclo[4. 3. 0. l ^-Sj-S-decene 

derives de tricyclo[4. 3. 0. l^-Sj^S-undecene 

derrves de peniacyclopentadecadiene. 

derives de pentacyclo[S. 5. l. i3-6 {fi-i o9.i3i ^ ^ • - 

derives de peniacyclopentadecadiene ' ^'^'P^^^^'^^^ne. 

derrves de pemacyclo(4. 7, 0. 12 5 08 i3 l9.i2i.3.„e„,^ - 

der.es d'heptacyclofz. 3. 0. l3.6. 02-7 lio.u ^on.r,^^!,T'' ■ 

derh^es de nonacyclo[9. 10. i. ,47. o3.8. o2.,o qtz^', ini'^^i^^"!,!! 

Feutlle ou film conforme k Tune quelconaue dee nre^^n . 

^ un etirage monoaxial cu biaxial. ' " P^^cedentes revendications qui n'est pas etire. cu qui est soumis 
Precede de preparation d'une feuilie ou d'un t^rrr^ 

Precede conforme S la revendicaiion 7 qui enolobe Ip« 

■Irn^ une ternperature superieure ^ la LpeLure de t anshinn'"!'^'"'''"' ^"'^"^^^ ^'^^ '^uille ou d'un 
^hauffes. v.treuse du polymere et etirage du nim ou de la 
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